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i Motivation

= Malaria:
= 1-2 million deaths annually (MARA)

= 300-500 million of clinical episodes
annually (MARA)

= 90% of the deaths occur in Africa

& Motivation

= GIS: an useful tool
= Determine geographic location
= Analyze trend over years
= Target population at risk
= ldentify risk factors
= Monitor intervention program

$| Motivation

= Creation of “Mapping Malaria Risk in
Africa\Atlas du Risque de la Malaria en
Afrique” (MARA/ARMA)

= Group of malaria researchers active in
Africa

= Develop an atlas of malaria risk

& Objectives

= ldentify factors that explain the
variation in malaria prevalence per
region

= Predict malaria in regions where data
are inexistent




$ Hypothesis

= Malaria prevalence is affected by:
= Climatic factors (temperature and rainfall)
= Water bodies

= Agricultural practices (rice, maize, and
irrigation)

Population: 12
million

80% labor force:
agriculture and
fishing

8 administrative
regions
| = 49 sub-regions

$ Related work

= Kleinschmidt et al. (2000, 2001a, 2001b)
= West Africa
= Mali
= South Africa
= Klinkenberg et al. (2004)
= Sri Lanka

$ Methods

= Overview:
= Map mean malaria prevalence for 22 sub-regions
(out of 49 sub-regions)

= Map and disaggregate at the sub-region level
factors that could explain malaria prevalence

= Create variables
= Modeling and predictions
= Map the predictions

$ Methods

[ Shape files (farming system, rivers, lakes, dams)
= Clip “Farming System” layer and
“Administrative Boundaries” layer
= Intersect “Clip_Output” layer and
“Administrative Boundaries” layer
= Update areas of the different type of
farming system (Calculate Values)

&I Methods

= Raster files (monthly rainfall, elevation, temperature)

= “Administrative Boundaries” .SHP file =
Coverage file

= Clip “Administrative Boundaries” and the
raster files (Arcinfo)

= Spatial Analyst (Zonal Statistics)




GIS Variables

Monthly rainfall

Farming system

Rivers

Lakes

Dams

Elevation

Temperature

Methods

Created Variables

-Quarterly average
-Number of months rainfall > 60 mm

~Dummy variable (1 = presence)
9% of different system per region

9% land as river (river/land)
9% land as lake (lakefland)
Dummy variable (1 = presence)
Mean elevation

Mean yearly temperature

= Model

Methods

= Probit [r(x)] = o + px
= 2 variables included:

= Nb of months rainfall > 60 mm

= Dummy variable indicates the presence of
agro-pastoral farming

= Predictions
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$ Limitations

= Insignificance of the variables included
in the model:
= Small sample size
= Malaria prevalence = Aggregation of
survey points

= No test spatial dependence

$ Further research

= Survey points data instead of regional
mean malaria prevalence

= More than one country
= Improve the model
= Test/Correct for spatial dependence
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